If STI screening is in place, a proportion of those in the infectious state will be detected and treated accordingly. In this model, infectious individuals destined to be treated are represented by separate compartments. The C A compartment represents those with asymptomatic infectious identified through screening who will receive treatment after a delay of δ CT . Note that C A does not include those asymptomatic individuals who do not receive treatment through screening due to insufficient screening coverage, false-negative diagnoses, or who simply fail to return for treatment (they remain in compartment A). Similarly, the C Y,CT and C Y,ST compartments represent those with symptomatic infection identified through screening and who will proceed to treatment. Those in C Y,CT will receive treatment after a delay of δ CT , while those in C Y,ST will be treated immediately (or after a shorter delay of δ ST ) due to presence of symptoms at the time of screening. See Figure 1 in the main document and the parameter tables for definition of parameters as well as the parameter values used in the model.
The model also includes various factors to adjust for possible changes in transmission probability, number of partners and number of sexual acts if a person is symptomatically infected or under treatment ( ψ and Ψ respectively, with 0 being total elimination, to 1 being no changes). For the 2 current study, it was assumed that individuals who become symptomatically infected will reduce the number of acts in which they engage by 80%. (1) Each model compartment is further stratified along gender (g, with 1 = male and 2 = female), age (a, with 1= 15 to 19, 2= 20 to 24, 3 = 25 to 29 and 4 = 30 to 34), level of sexual activity (k, with 1 = low and 2 = high), and frequency of continuous screening (n, with 1 = annual, 2 = every three months). For the remaining equations in this appendix, the subscripts g,a,k,n denote this stratification within a particular compartment.
Each age stratum spans 5 years, such that on average approximately one-fifth of each compartment will move to the next (older) age stratum each year. We assume that the total population size remains constant over time, i.e., the number of people leaving the oldest age group per unit time equals the number of people entering the youngest age group in the same time interval. We also ignore deaths as these are unlikely to occur as a consequence of infections with gonorrhoea or chlamydia and, as we are modelling a young population, the death rate from other causes can be assumed to be reasonably uniform across age-bands. We also assume all new entries to the youngest age group are susceptible. The effect of aging therefore will be modelled as follows: (2) where f base (K g,a,k,n ) denotes the ODE for compartment K as defined in (1).
Transmission rate based on number of acts
Assume for a population of size N (consisting of S susceptible and Y infectious individuals), the number of newly infected (ΔY) over a period of time ΔT can be represented as a proportion of susceptible individuals who become infectious, and ΔY can then be represented as:
where L is a function of ΔT.
We define η as the number of new partners an individual acquires per unit time T, such that ηΔT new partners will be acquired, on average, over a period of ΔT. The probability of having n infectious partners over a period ΔT can then be expressed by the following binominal term:
Assume L α is the probability of transmission to a susceptible individual from a single infectious partner (as defined in (9) below), then the probability of not becoming infected from n infectious partners ( n L ) is given by:
L is then equal to one minus the sum of n L over all n, or . 1 1
We define θ as the total number of sexual acts a person will engage in per unit time such that θΔT acts will occur, on average, over the period ΔT. Assuming these acts are distributed evenly between partners, then the number of acts per partner (α) is given by:
If β is the probability of transmission per act, then the probability of transmission from an infectious partner (L α ) after α acts is given by:
Combining this with (7) above, we obtain
Assuming all terms remain constant for small ΔT, then by Taylor expansion of (10) across ΔT we obtain: (12) can be reduced to a definition of the force of infection similar to those defined in many traditional epidemiological models, e.g., Garnett et al. (3) (4) (5) :
However, for chlamydia and gonorrhoea, the transmission probability per act ( 
Force of infection
The force of infection, denoted as λ in (1), is the rate at which susceptible individuals become infected in the population. Note that in this study we assume the natural histories of gonorrhoea and chlamydia infection are independent are independent of one another, i.e., transmissibility and susceptibly of either pathogen are not affected by co-infection with the other. We make this assumption because there is very little published data on the impact of co-infection on transmission. The force of infection term is a function of the prevalence of infection and the level of sexual contact in the population. Based on the relationship given in (14) , the force of infection can be expressed as: (15) where η (3-g ),b,j,a,k is the number of new partners an individual of gender (3-g), age group b and activity group j may have with individuals of the opposite gender g, age group a and activity group k per unit time. The value of parameter η (3-g ),b,j,a,k is determined by balancing the total number of new partners 6 across each population group, and the calculation steps required to achieve this are shown in equation (23) .
In (15) 
B
m is the probability of no transmission from unprotected sex acts. It is a function of the transmission probability per act (β (3-g) ), the average number of acts per partner between the two population groups in question (α 
The second and third lines of (17) include additional factors to reflect changes in the value of the transmission probability that are made when symptoms are present (Ψ β ) or treatment received (ψ β ).
Similarly, Bp m is the probability of no transmission from protected sex acts. The calculation is similar to that for unprotected acts given in (17) , with additional parameter (ξ) to denoting the efficiency of condoms in preventing transmission. The parameter α (3-g ),b,j,a,k denotes the average number sexual acts an individual of gender (3-g), age group b, and activity group j has with individuals of the opposite gender g, age group a and activity group k. It is assumed that the number of acts is divided equally among partners of same age and gender group, therefore α (3-g ),b,j,a,k is simply:
where θ (3-g ),b,j,a,k is the total number of acts an individual of gender (3-g), age group b and activity group j has with all individuals of gender g, age group a and activity group k per unit time. The calculation of θ (3-g ),b,j,a,k is shown in equation (27) .
Let Η (3-g),b,j and Θ (3-g),b
,j be the number of partnerships and sexual acts, respectively, an individual of gender (3-g), age group b, and activity group j has per unit time. We also denote ρ (3-g ),b,j,a,k as the probability of such an individual forming a partnership with an individual of gender g, age group a, activity group k, and Ρ (3-g),b,j,a,k as the proportion of sexual acts that they engage in with individuals of gender g, age group a, activity group k. According to the formulation of Garnett et al. (3) (4) (5) , ρ (3-g ),b,j,a,k can be determined from the number of partnerships available, and the degree of assortative mixing across age and activity group, given by m age and m risk in (20) below. A modified version of these equations is used in this model and is shown in (20) . Adjustment factors to account for changes to the number of partnerships formed due to symptoms or treatment, denoted as Ψ η and ψ η , respectively, can also be included in the model as follows: 
As the number of partners available may change due to changes in infection and treatment status, partner acquisition rate must be adjusted accordingly. In this model, we use a modified version of the balancing equations developed in Garnett and Anderson (3):
If the number of partnerships across genders, age and risk groups are balanced across all strata (i.e., the total number of female partners from age-group b and risk-group j for males of age-group a and risk-group k equals the total number of male partners from age-group a and risk-group k for females 8 of age-group b and risk-group j), then the solution of equation (22) will be one. If there is an imbalance, then the number of partnerships will be adjusted as follows: ,  ,  ,  ,  ,  ,  1  ,  ,  1  ,  ,  ,  ,  1   1   ,  ,  ,  ,  ,  ,  ,  2  ,  ,  2  ,  ,  ,  ,  2 .
The parameter b partner denotes degree of compromise between genders, ranging from b partner = 0, where number of female partners would not change if there is an imbalance, to b partner = 1, where the number of male partners would not change.
Similarly, the number of acts across different genders, age and risk groups must balance as well. 
where f age (K) is the ODE for state variable K in accordance with (2) .
Parameter fitting
While the values of some model parameters are based on published data or values inferred by other transmission models, many are unavailable or unsuitable to replicate the level of prevalence observed in remote Indigenous communities in Australia. There are also parameters (e.g. the degree of assortative mixing) that are essentially model constructs, whose values must be simply assumed or set by trial and error. In this model, the values of these parameters are determined through a fitting process (genetic algorithm toolbox, Matlab (7)) that attempts to match the STI prevalences generated in the baseline model with those found in the baseline prevalence study (8) . The parameters to be fitted in this model include:
The assortative mixing index for age groups is assumed to be range 0.7 to 1.
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The assortative mixing index for activity group is assumed to be in the range 0.5 to 1.
The number of sexual partners per year for each age and sexual activity group is assumed to be in the range 1 to 10 per year, based on sexual behaviour studies in Australia (9-10).
We did not include infection-specific biological parameters, such as the duration of infection, the probability of transmission and the proportion of infections that are symptomatic, in our parameter fitting process. This is because the values for these parameters have been extensively studied, and have considerably less uncertainty associated with them in comparison with the behavioural parameters or the model structure. Proportional adjustment to transmission probability due to symptomatic infection 1 Assumption
Proportional adjustment to number of new partners per year due to symptomatic infection 1 Assumption 1 g = 1 for male, g = 2 for female; a = 1 for age 15-19, a = 2 for age 20-24, a = 3 for age 24-29, a = 4 for age 30-34; k = 1 for low activity, k = 2 for high activity. Balancing factor for number of acts 0.5 Assumption Table 2 : Sexual behaviour parameters used in the model.
